ABSTRACT
INTRODUCTION
International agricultural trade is important, especially in developing countries. The total share of agricultural exports from developing countries increased slightly over the two decades between 1990 and 2010, from 37 to 43 percent (Cheong et al., 2013) . Agriculture plays an important role for developing countries as a primary source of income (Aksoy & Beghin, 2004) .
In many developing countries, agriculture also becomes a strategic sector which absorbs a high number of employment opportunities. Southeast Asia is a region that consists of middle income developing economies, with two countries contributing as the region's major exporters, Indonesia and Malaysia.
In 2012, the value of the total agriculture exports reached US$ 45 billion for Indonesia and US$ 34 billion for Malaysia (WTO, 2012) .
The major commodity which contributes to the high value of export is vegetable oil initially originated from palm oil. Palm oil is exported in two primary forms: crude and refined.
Furthermore, there are more than 100 countries listed as the destination of Indonesian and Malaysian palm oil. Figure 1 shows the palm oil market share for both countries.
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As two of the largest producers, joining the AFTA become an opportunity for Indonesia and Malaysia to promote trade because of the reduction in trade barriers. Although Indonesia and Malaysia produce similar products, involvement in the RTA will give different results in the flow of goods. Based on the description above, the objective of this research is to analyze the impact of the establishment of regional trade agreements on Indonesia and Malaysia's palm oil trade flows.
LITERATURA REVIEW
Viner introduced the terms trade creation and trade diversion in 1950; trade creation refers to a shift of product origin from expensive domestic producers to more efficient producers which are a member of trade agreement. Trade diversion occurs when a member country transfers its imported goods from a country that is outside of the trade agreement to a member country within the trade region. Specific on agricultural commodities, the impact of The gravity model was introduced by Tinbergen (1962) . According to this model, trade between countries is explained by economic sizes, populations, direct geographical distances and a set of dummy variables. The initial gravity model can expressed as :
where is the value of bilateral trade (export or import) in current US dollars, and represent exporter and importer´s economic size, is the distance between the two country, is the disturbance term, and the βs are the unknown parameters of the equation. The microeconomic foundation of gravity equation was established by Anderson in 1979. In Anderson´s theory the goods are differentiated by their origin. However, Anderson´s model was not really recognized by trade economists (Head & Mayer, 2013) . The next theoretical foundation of the gravity equation set by Bergstrand (1985 Bergstrand ( , 1989 who developed a connection between endowment factors and the bilateral trade model. Bergstrand (1989) shows that the gravity model is a practical example of the monopolistic competition theory as developed by Krugman in 1980. The renowned work of Anderson and Van Wincoop (2003) "gravity with gravitas" has successfully laid the theoretical foundation of the gravity equation and has been completed by many other researchers. Principally, the Anderson and Van Wincoop (AVW) gravity model originated from a demand function. The structure of the model was based on the final formula of the constant elasticity of substitution equation for consumer preferences. Consumers have "love of variety", by consuming a greater variety of goods, the overall utility increases. The second assumption of the AVW gravity model follows Krugman´s (1980) production function; under the condition of increasing returns to scale, each firm produces one particular product. The large number of firms diminish the competition, the price is constant and can cover firm the firm´s marginal costs and fixed costs. In international trade, trade cost´s regularly occurand become somewhat of a barrier.
The AVW model shows the importance of controlling relative trade costs. Their results indicate that bilateral trade is influenced by relative trade cost. Country j imports from country i and must pay a price which is influenced by the weighted average trade cost being paid to all other trading partners. The derivation of the AVW model can be seen in the appendix. The cross sectional gravity equation by AVW is summarized below :
Taking the logarithm on both sides:
where is the trade value from country i to j, and represents the world GDP. is the GDP of country i, is the GDP of country j, denotes the elasticity of substitution and represents trade costs. Two important features of the AVW model is the two additional variables, Π and . Π is called the outward multilateral resistance, and is called the inward multilateral resistance. The outward multilateral resistance denotes the exports from country i to country j depending on trade costs across all possible export markets. The inward multilateral resistance denotes the imports into country i from country j depending on trade costs across all possible suppliers (Shepherd, 2013) . Generally, these figures are low if a country is isolated from world market (Bacchetta, 2012) . Inward multilateral resistance is also called the price indexand outward multilateral resistance is called competition (Fally, 2012) .
Extensive research has been conducted to examine the determining factor of palm oil trade in the international market. Suryana (1986) , Tondok (1998) , Ibrahim (1999) , and Basiron (2001) analyzed the outlook of palm oil in the international market for Indonesia and Malaysia. Shamsuddin et al. (1997) examined the determinant and implication of policy instruments on the Indonesian and Malaysian palm oil. Lubis (1994) , Shamsuddin et al. (1994) , and Susila (1995) who examined Malaysia´s palm oil supply and demand system. The impact of the Free Trade Agreements (FTA) proliferation to a country´s overall trade especially palm oil was describe by Ernawati et al.(2006) . The simulation shows that a reduction of tariff in export and import has varying impacts on partner country. The palm oil demand is influenced by price, as is the price of substituted commodities such as rapeseed oil and soybean oil; exchange rate and lag export, are also shown to be influenced in the simulation. Rifin (2010) , performed a study comparing the market share of Indonesian and Malaysian palm oil in Asia, Europe, and throughout Africa. The commodities were differentiated into crude and refined palm oil. The market share was analyzed by constant market share analysis (CMSA). Furthermore, another study concerning the impact of FTAs was conducted by (Balu & Ismail, 2011) . According to their descriptive research, for Malaysia´s palm oil industry, the FTAs was a good opportunity because it helped to increase market share and tariff reduction lead to a higher profit. The competitiveness of traded goods will likely enhance due to liberalization of tariffs.
RESEARCH METHOD Data Types and Sources
This study uses secondary data available from various sources. The bilateral trade of palm oil annual data from the period between 1991 and 2011 has been generated from the United Nations Commodity Trade Statistic Database (UN COMTRADE) and further incorporated with the World Integrated Trade Solution (WITS) software. The data consists of a nominal value of bilateral trade from Indonesia and Malaysia to 77 partner countries that have conducte trade more than ten times within the 21 year period.
The total palm oil and its fraction which has Harmonized System (HS) code: 1511, divided into crude palm oil (HS code: 151110) and refined palm oil but no chemically modified (HS code: 151190). The geographical distance between countries was obtained from the Centre d'Etudes Prospectives et d'Informations Internationales (CEPII), the importer´s GDP and the exchange rate of Purchasing Power Parity (PPP) data came from the World Bank, along with FTA information from the Asia Regional Integration Centre (ARIC). The value of palm oil production is generated from the FAO.
The
Gravity Analysis (PPML Estimation)
The gravity model estimation is utilized to analyze whether the regional trade agreement influences trade flow or not. This study use Poisson Pseudo Maximum Likelihood (PPML) in order to handle zero trade data and heteroskedasticity. PPML method was introduced by Gourieroux et al. (1984) and is commonly used for the count data model. The most influential research concerning the use of PPML as a tool for estimating the gravity model was conducted by Santos Silva and Tenreyro (2006) . They argued that the log linear transformation result in an inconsistent bias in the presence of heteroskedasticity, the result from the PPML estimation will provide better result by including the zero value rather than truncating OLS.The subsequent research by Santos Silva and Tenreyro (2011) shows that the PPML is consistent and performs well in the presence of over dispersion (the conditional variance is not equal to the conditional mean) and excess zero values. Sun and Reed (2010) was the first author who applied PPML on the effect of FTAs with disaggregated data for agriculture commodities. The result of PPML is superior to the OLS result. Following Sun and Reed (2010) , the empirical model is specified as:
where denotes the export value from country i to j at time t, stands for the fixed effect of country i (exporter fixed effect), represent the fixed effect of country j (importer fixed effect), denotes the country pair fixed effect, and refers to the time effect.
Econometric Modelling of International Palm Oil Trade
Estimating the gravity model for a single commodity can lead to biased estimations if the GDP of exporter countries are used as a proxy for the economic size of the exporter ( ). Therefore, the production value of palm oil is used in this study as a proxy for the exporter's economic size. In order to examine the impact of free trade, the dummy variable (FTAs) is divided into two parts one before and one for after the 
where Y = annual palm oil export from i to j at year t in US$ Prod = annual palm oil production value of i at year t in US$ GDP = annual GDP of importer country (j) at year t in US$ = bilateral distance between countries in km With the above setting thus we expect positive sign for the coefficient of importer´s GDP and the coefficient of palm oil production. This means that the export of palm oil will increase as long as there is growth in economy. The distance variable is expected to have negative sign because it is considered as trade barrier. The further destination country the less export quantity is expected. FTAs dummy variable is expected to have positive sign since the commencement of FTAs is meant to reduce trade barriers.
RESULTS AND DISCUSSIONS
The PPML estimation result applied for analysis concerning the impact of FTAs on the commodity trade flow. The FTA dummy variable is utilized to quantify the change of trade flow due to the establishment of the FTA. The estimation use two main separate dummy variables, before and after year 2000. Furthermore, based on the results from table 1, the PPML with the combination of time, country pairs and country specific effect is applied to the next estimation. In particular, for deeper analysis the dependent variable are divided into three: total palm oil and its fraction (HS1511), crude palm oil (HS151110), and refined palm oil but no chemically refined (HS151190). The result of the PPML estimation for different palm oil export type can be seen in Table 2. For total palm oil, the estimated coefficients for palm oil production have the expected positive signs and are statistically significant at the ten percent level, this means that one percent increase in palm oil production would be associated with an increasing in the average export of palm oil by approximately 0,39 percent, ceteris paribus (cp).
A positive sign was also determined for refined palm oil (HS 151190), with the average export value increasing by about 0,58 percent when the production value increases by one percent, cp. The increasing of palm oil export is supported by the increase in the plantation area of palm oil trees. In contrast, the coefficient for the palm oil production variable has a negative sign and is significant for crude palm oil (HS151110), this means that when the production value increases by one percent, the average crude palm oil export will fall by 0,64 percent cp. The reason behind the declining of crude palm oil export is that the majority of palm oil are exported had passed the refining process. The GDP coefficient has a positive influence on the palm oil export, the GDP variable was not influential on the palm oil export and is statistically insignificant for all types of palm oil export.
The results are contrary to the gravity theory that trade is influenced by the economic size of the importer. As expected, the distance variable has a negative sign and is statistically Note : standard errors (SE) in parentheses, * p<0,1, ** p<0,05, *** p<0,01 significant at the one percent level for total palm oil (HS1511). This indicates that when the bilateral distance increases by one percent,the average palm oil export will fall by 13,08%. This result indicates that distance acts as trade barrier. The distance coefficient has positive signs for crude and refined palm oil and is statistically significant at one percent level for refined palm oil. This contrary result indicates that for high value product (refined palm oil), the distance does not influenced trade.
Furthermore, the trade flow experiences different changes for Indonesia and Malaysia due to the establishment of trade agreements. Generally, for FTA before 2000, the coefficients are statistically significant and have a negative sign for all types of palm oil. The estimated FTA after 2000 coefficients have a positive result for crude palm oil, and the sign is statistically significant for total and crude palm oil.
For Indonesia itself, the coefficient of FTA before 2000 is positive and statistically significant for all types of palm oil, while after 2000, the FTA coefficients have a negative impact on crude palm oil export. The summary of the percentage changes of exports can be seen in Table 2 .
For FTA before year 2000, the results show different effects for Indonesia and Malaysia. For Malaysia, the average total export of palm oil decreases by 80,13 percent, while for crude and refined palm oil, FTA establishment causes an average export decline of 86,34 percent and 77,53 percent respectively, ceteris paribus (c.p.). In particular, the tremendous effect occurs for Indonesia´s total palm oil export, as indicated with the variable FTA before year 2000, the average palm oil export increased by 100,57 percent, 0,20 percent, and 900,41 percent, for HS1511, HS151110, and HS151190 respectively, c.p.
The average export of Indonesian palm oil increased by 64,71 percent after the establishment of the FTA from 2001 to 2011. For crude palm oil, the average export decreased by 3,73 percent while The opposite effect applied to HS 151110 (crude palm oil), where the average export of crude palm oil increased by 61,77 percent compared to export without FTA, c.p. The reason for the higher export volumes of crude palm oil is due to the establishment of bilateral trade agreements with China, India and Myanmar.
In fact, the market share of Malaysian palm oil in China´s market has reached 61 percent, while the Indonesian 1 Malaysia acquired Shanghai Jinshan Jinwei Chemical share in China's market only reaches 39 percent. Moreover, the Malaysian company has built a refinery in China by doing a joint venture mechanism with a China´s company in the beginning 1995.
Taking this into consideration, along with the FTA establishment, Malaysia has additional opportunities to process refined palm oil into downstream products such as oleochemicals (Nor, 2012) 1 . This is one of the examples of the dynamic effect that has occurred due to the establishment of RTAs, the investment creation effect. For refined palm oil, the FTA after year 2000 has a negative sign, this means that the average export of Malaysia`s refined palm oil decreased by 13,32 percent after the FTA was established, c.p.
This result is correlated with the increased export of crude palm oil, as mentioned previously.
Furthermore, the Malaysian export oriented policy has pushed the development of refineries in Malaysia itself, the refined palm oil is then exported to fulfill the demand for countries outside of the Asian region. Since the year 1990, Malaysian palm oil has acquired the oleochemical industries in several developed countries such as the Netherlands, Germany, Switzerland and the United States (Nor, 2012) .
CONCLUSION AND POLICY
IMPLICATION In summary, the flow of exports is not only influenced by the trade agreement itself, but also by the Company Ltd on 2007 (specialty chemicals) (Nor, 2012) government policies that are put into effect. The Malaysian government's focus on the production of high value palm oil is the critical difference between the policies established in Malaysia and Indonesia. The Malaysian government has also further utilized free trade agreements by investing in the downstream opportunities of the palm oil industry in other FTA membership countries, especially with China. This is one of the most sufficient pieces of evidence for the positive dynamic effect of FTAs.
For further research, it is recommended that the researcher should focus not only on palm oil commodities, but also in the derivatives of palm oil products. Also, the potential use of other techniques on gravity estimation, such as the Heckman Estimation Model, can likely give a more satisfying result.
